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Disk brake comprising a lining support 

The invention relates to a disk brake, in particular 
a brake pad, comprising a lining support . and a friction 
lining, at least one stud being mounted on the lining 
support and serving to fix the friction lining, and to a 
method for the manufacture thereof . 

Such disk brakes having brake pads are known in 
various forms and designs. Reference is made, for example, 
to EP-A 0 373 333 or DE 41 04 812 Al . In such disk brakes 
the lining support is composed of steel. For the friction 
lining there are a number of formulae primarily intended to 
minimize the brake wear and to improve the brake x 
performance . 

US 5,255,762 furthermore discloses a brake shoe in 
which a nut is seated in the friction lining. In order to 
reduce the friction lining with the lining support, a bolt 
is screwed into the nut, passing through a corresponding 
opening in the lining support. US 5,558,186 and US 
3,767,018, for example, set forth a riveted connection 
between friction lining and lining support. 

The object of the present invention is to develop a 
disk brake with brake pads and a method for the manufacture 
of a brake pad, which simplifies the manufacture and 
significantly improves the quality thereof. It is 
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furthermore intended to improve the compressibility of the 
friction lining and to influence a surface tension of the 
lining. It is furthermore intended to improve the 

production costs considerably by means of an optimized 
method of manufacture affording greater solidity between 
studs and lining support, even at high temperatures and 
under varying vibrations of the friction lining. 

This object is achieved by the features of claims 1 

and 12 . 

In the present invention it has proved particularly 
advantageous to select a stud length which passes tight 
through the friction lining, the stud preferably engaging in 
the friction lining up to the lining surface or to half the 
thickness of the friction lining. It is also intended, 
however, to encompass all possible stud lengths situated in 
the range between the middle of the friction lining and the 
surface of the lining. 

Since the stud is formed from a soft non-ferrous 
metal, preferably from a soft brass, in particular MS 60, 
this stud can be abraded by the brake disk with the friction 
lining without thereby adversely affecting the brake 
performance . 

Forming a stud length between half the thickness of 
the friction lining and the full thickness of the friction 
lining in particular creates a substantially greater and 
optimized friction lining compressibility, the intention 
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here also being to influence the surface tension of the 
lining. These long studs prevent the generation of unwanted 
braking noise when braking by means of the brake pad 
opposite the brake disk. 

It is particularly important that the stud, which is 
exposed to a high temperature, forms a high- strength 
connection with the lining support. It has proved 

particularly advantageous in the present invention, in order 
to achieve a highly temperature and vibration-resistant 
solidity or connection between the stud and the lining 
support, to design the stud as a capacity discharge stud or 
drawn arc stud and to firmly weld or join the stud to the 
lining support by means of an automated capacity discharge 
welding process or drawn arc welding process. The capacity 
discharge welding process or the drawn arc welding process 
may be performed with or without gas shield and ensures a 
solid connection of the brass or non-ferrous metal stud to 
the lining support, preferably made of steel, even at high 
brake pad operating temperatures and under high natural 
vibrations of the friction lining in the braking sequence. 
Moreover, this simplifies the production process and reduces 
production costs. 

Welding the studs onto the lining support by means 
of an automated laser welding process also comes within the 
scope of the present invention. In this case the soft brass 
stud is firmly joined to the steel or titanium lining 
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support and ensures a high- strength and temperature- 
resistant connection that is insensitive to vibration. The 
automated laser welding process can also reduce 
manufacturing times considerably. It is proposed that this 
should likewise come within the scope of the present 
invention. 

Further advantages, features and details of the 
invention are set forth in the following description of 
preferred exemplary embodiments and with reference to the 
drawings, in which: 

Fig. 1 shows a cross-section through a brake pad for a disk 
brake ; 

Fig. 2 shows a schematic cross -section through a further 
exemplary embodiment of a further brake pad for a 
disk brake. 

Fig. 1 shows a cross-section through a disk brake, 
not represented in further detail here, in which a brake pad 
Ri is pressed radially against the disk brake by means of 
brake calipers and brake pistons not represented further 
here. The brake pad Ri basically comprises a lining support 
1, on which a so-called underlayer 2 is adhesively bonded. 
The actual friction lining 3 is bonded onto the underlayer 2 
and/or firmly connected to the underlayer 2 . 

The underlayer 2 may be dispensed with since the 
friction layer 3 is directly bonded onto the lining support 
1. 
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In the case of the present invention it is 
particularly important that at least one stud 4.1 to 4.4 be 
firmly connected to the lining support 1, in particular 
firmly welded thereto. The stud 4.1 to 4.4, as also 
represented in Fig. 2, is made from a soft material, in 
particular from a soft brass, preferably MS 60, and is 
firmly welded to the lining support 1, preferably made of 
steel . 

If the brake pad Ri or R 2 , as represented in Fig. 2, 
comprises the lining support 1, the underlayer 2 and 
adjoining friction lining 3, the stud 4.1 to 4.4 passes 
right through the underlayer 2 . 

It has proved particularly advantageous in the case 
of the present invention to design the stud with a stud 
length L 2 , see Fig. 1 and 2, which is equal to at least half 
the thickness D R of the friction lining 3 plus, where 
necessary, the thickness D y of the underlayer 2. The minimum 
stud length Li is equal to half the thickness D R of the 
friction lining 3 plus the thickness Du of the underlayer 2. 
The stud length L 2 of the stud 4.2 is equal to the entire 
thickness D R of the friction lining 3 plus, where necessary, 
the thickness of the underlayer Du. 

The stud 4.2 passes right though the lining support 
1 to the lining surface 5. Since the stud 4.2 and also 4.4, 
see Fig. 2, which is of a conically widened rather than a 
cylindrical shape, is formed from a softer material than the 
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friction lining 3 itself or the brake disk, this is abraded 
together with the friction lining 3. 

Forming a stud length L 3 , which lies in the ranges 
between half the thickness D R of the friction lining 3 and 
the entire thickness D R of the friction lining 3, as is shown 
or indicated in the stud 4.3, also comes within the scope of 
the present invention, as can be seen from Fig, 2. If a 
bolt length Li to L 4 is selected which lies in these ranges, 
therefore, this results in a number of advantages and 
possible ways of advantageously influencing the brake pad R lt 
R 2 . In particular the surface tension of the lining of the 
brake pad R lf R 2 can be influenced through the choice of the 
diameter M of the stud 4.1 to 4.4, the shape of the stud 4.1 
to 4.4 and in particular through the stud length Li to L 4 . 
Moreover the friction lining compressibility can in this way 
be influenced or optimized through the choice of stud length 
between Li and L 4 . 

In particular, this improves the durability and the 
temperature resistance of the brake pad R lt R 2 considerably. 

It has further proved advantageous to design the 
stud 4.1 to 4.2 as a capacitor discharge stud or a drawn arc 
stud, in order to incorporate this into a production process 
and to weld this firmly to the lining support 1 by means of 
a capacitor discharge welding process or a drawn arc welding 
process. This allows the production process to be optimized 
to a considerable extent, making it possible also to improve 



- 7 - 



the durability of the same brass stud 4.1 to 4.2 with the 
lining support 1 substantially while reducing the production 
costs . 

For this reason it has proved particularly 
advantageous to weld the studs 4.1 to 4.2, made from brass 
or such an alloy of a soft non-ferrous metal, firmly to the 
lining support 1 in the capacitor discharge welding process 
or the drawn arc welding process. 

This welded connection between the stud 4.1 to 4.4 
and the lining support 1 is therefore important, since the 
friction lining 3 is exposed not only to high temperatures 
but also to vibrations. According to the invention, 
therefore the capacitor discharge welding process or drawn 
arc welding process with or without a gas shield produces an 
optimized welded connection between the stud 4.1 to 4.4 and 
the lining support 1. 
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